where D 0 -the diffusion coefficient of the molecules in the combustible gas phase at a normal temperature T 0 , m 2 /s; R -universal gas constant, J/(mol·K); T F -gas phase temperature, K; P a -atmospheric pressure, Pa; δ -diffusion layer thickness, m; P 1 -the pressure of the steam in the combustion gas environment at a distance from the surface equal to the thickness of the diffusion layer δ, Pa; P s -combustible vapor pressure at the surface T s , Pa.
that the heat flux from the flame is composed of the doubled cost of heat for evaporation of the liquid fuel in the combustion process.
The rate of evaporation of the liquid is determined by the sum of the mole and the diffusion flow of steam. A detailed analysis of the process of evaporation from the exposed surface was given by Stephen [1] , so the formula describing evaporation of the liquid with the molar flow bears his name-the formula Stephen. You can use it to analyze the effect on the rate of evaporation of the liquid fuel (combustible) basic parameters change during the quenching water: surface temperature, the temperature of the gas phase, diffusion layer thickness, the molecular structure of the fuel through the diffusion coefficient of molecules in the vapor phase, the liquid in the vapor concentration environment.
The specific rate of evaporation of combustible 0 m u (kg/(m 2 ·s)) determined by the formula:
where D 0 -the diffusion coefficient of the molecules in the combustible gas phase at a normal temperature T 0 , m 2 /s; R -universal gas constant, J/(mol·K); T F -gas phase temperature, K; P a -atmospheric pressure, Pa; δ -diffusion layer thickness, m; P 1 -the pressure of the steam in the combustion gas environment at a distance from the surface equal to the thickness of the diffusion layer δ, Pa; P s -combustible vapor pressure at the surface T s , Pa.
The exponent m for hydrocarbons is approximately equal to two: m=2.
In accordance with the formula Stefan [1] burn up rate (evaporation) will be the higher, the higher the vapor pressure P s of the liquid and the higher the temperature in the gas phase [2] .
When burning combustible vapor pressure P 1 is generally very small, because its value is determined in the combustion zone and the thickness of the diffusion layer is measured from the surface of the combustible to a combustion zone. In laminar burning combustible liquids in cylindrical burners diffusion layer thickness equal to the height of free board, while turbulent combustion -the actual distance from the flame [3, 4] .
The purpose of this work -to determine the main parameters of the reservoir of low-strength steel, with a wall thickness of (1±0,5) mm internal diameter (150±5) mm height (200±5) mm, which is used to determine the effectiveness of foaming agents in fire fires of flammable liquids. Assuming a first approximation, that the rate of burning liquid is numerically equal to the rate of evaporation under fire conditions [5] , it is possible to identify an unambiguous relationship between the main parameters characterizing the thermal combustion mode.
In steady-state burning rate of burning is determined by the flow of heat from the flame to the liquid surface with a coefficient of more than 2300 Reynolds:
where T g -temperature flame, K; α -coefficient of heat, J/(s·m2·K); Q g -the specific heat of the heating and evaporation of combustible liquids, J/kg.
The heat transfer coefficient α determined experimentally. Its value is almost constant during the combustion of the homologous series of substances, such as hydrocarbon fires α ≅ (2± 24) J/(s⋅K⋅m2) [6] . When burning methanol and aldehydes whose molecules of oxygen atoms is not less than carbon atoms, the flame is almost transparent, so that the quantity of the radiant flux to the burning surface considerably lower than during the combustion of hydrocarbons [7, 8] . For
Equation (2) shows the relationship of main parameters in the combustion process. It can be seen that the burning rate is higher, the higher the flame temperature and the lower the temperature of the combustion surface. By introducing the factor 0,5 takes into account the proportion of the heat flow, which comes in a flammable liquid and raises its average temperature.
The magnitude of heat flow in a flammable liquid, can be determined experimentally by measuring the temperature rise after stopping the combustion of fuel, which can be implemented, for example, covering the burning tank lid. The liquid is then mixed and the temperature is measured before and after combustion.
[9] The heat flow q (kJ/(m 2 ⋅s)) is calculated by the formula:
where C -specific heat, kJ/(kg⋅K); ∆m -heptane difference between the masses before and after combustion kg; T -the final temperature, K; S -area of the burning surface, m 2 ; τ -free burning time with.
The mass burning rate of the liquid is determined experimentally by the change in the mass of liquid for a certain period of time. Essentially, analysis of the process of evaporation of the liquid fuel but by analogy with combustion of premixed gas mixtures diffusion combustion of liquid is automatically transferred value of speed feed gas mixture (here -evaporation) and combustion rate (here -burnout) [9] . The mass burning rate U (kg / (m2 • s)) determined in parallel with the measurements of the temperature of the liquid fuel and is calculated by the formula:
Unlike the kinetic mode of combustion burning velocity fluid, or rather its vapors mixed with air differs from the rate of evaporation. If we consider the process of burning some combustible liquids from the point of view of the yield of the final products of combustion, their total mass or volume, select a unit of time and reduced to normal conditions, it will be 90...95 times greater than the flow rate of fuel gas. This result is natural because the oxidation of the combustible gas volume needed 90...95 volumes of air [10] [11] [12] [13] .
The results of experimental data processing are shown in Fig. 1-3 .
The analysis results show the validity of the assumptions made in accordance with the formula (2) in which the heat flux from the flame is made up of doubled costs of heat for evaporation of the liquid fuel in the combustion process.
The amount of heat absorbed by the combustible liquid, gradually increases with time of free burning. Just gradually increased, and mass loss of fuel. However, the rate of growth of these parameters disproportionate length of time, therefore, the specific rate of burning is gradually reduced as the free burning, although this decline slightly (to 10% from the mean value) [14, 15] .
The height of the freeboard effect on the accumulation of heat as an additional source of heat:
warmed to a high temperature, it transfers heat to the metal wall by burning liquid surface. The contribution share heat obtained from combustion gas free wall is 10-15% of the flow entering directly to the surface of the burning liquid from the flame. The studies identified the main parameters that characterize a reservoir model, which is used to determine the effectiveness of foaming agents in extinguishing fires of flammable liquids.
